In this study, different measures derived from 41 3-to 4-year-old children's selfgenerated picture-book narratives and their performance on a general measure of language development (TELD-2, Hresko, Reid & Hammill, 1991) were evaluated with respect to their possible predictive relation two years later with 5 areas of academic achievement (General information, Reading recognition, Reading comprehension, Math, Spelling) assessed using the Peabody Individualized Achievement Test -Revised (PIAT-R, Markwardt, 1998). Children's TELD-2 scores were significantly predictive of their General information scores. The narrative measures of conjunction use, event content, perspective shift, and mental state reference were significantly predictive of later Math scores. Post-hoc analyses revealed that, for the same children, the observed relations with Math achievement did not arise with nonspontaneous adult-prompted narrations.
With respect to typical cognitive development in general, narrative cognition (as it is often referred to in the cognitive development literature) has also been argued, most forcefully by Jerome Bruner, to represent one of the most fundamental means by which we come to understand the world. As Bruner (1990: 97) states, 'our capacity to render experience in terms of narrative is not just child's play, but an instrument for making meaning that dominates much of life in culture'. He asks the question: What is the nature of narrative and its principal properties? It is this question that initially motivated the present study. If narrative ability is important to children's later academic achievement, what is it about narrative that is important? That is, what specific narrative abilities are important predictors of children's performance on tests of academic achievement? Are certain narrative abilities stronger predictors of performance on tests of academic achievement than general language ability (as assessed, for example, by a standardized language measure)?
A review of the literature reveals four studies investigating the predictive relation between narrative and one or more areas of academic achievement (we will refer to these as the 'prediction' studies : Fazio, Naremore & Connell, 1996; Feagans & Appelbaum, 1986; Menyuk, Chesnick, Liebergott, Korngold, D'Agostino & Belanger, 1991; Snow, Tabors, Nicholson & Kurland, 1995) and three additional studies investigating, more specifically, whether a relation exists between narrative ability and reading achievement when they are assessed concurrently (Feagans & Short, 1984; Klecan-Aker & Caraway, 1997; Snyder & Downey, 1991) . The methodologies vary considerably, as do the findings (see also Roth, Speece, Cooper & De La Paz (1996) for a review), but they do provide a starting point for asking what aspects of narrative ability may demonstrate a significant predictive or concurrent relation to one or more areas of academic achievement. A detailed summary of the methodologies and findings of these seven studies is provided in Tables 1 and 2 to accompany the brief discussion of their findings here. Note that we will use the term academic achievement rather than ability or competence when discussing this literature, given that most of these studies assessed this variable, as we did, using standardized achievement tests.
Of the four studies investigating the predictive relation between narrative ability and one or more areas of academic achievement (see Table 1 ), Feagans & Appelbaum (1986) were interested specifically in predictors of reading and mathematics achievement and had the goal, most similar to ours, to investigate the contribution of narrative versus more general language abilities. They hypothesized that children with greater deficits in narrative discourse ability (as assessed by a comprehension and paraphrase -i.e., retelling -measure, not analysed separately), relative to syntactic and semantic language skills, would be more at risk for general academic problems than children showing the opposite pattern. Cluster analysis was used to identify subtypes of learning disabilities among 55 6-to 7-year-old learning-disabled (LD) children and to examine these in relation to children's scores on Reading recognition, Reading comprehension, and Math subtests of the Peabody Individualized Achievement Test (PIAT; Dunn & Markwardt, 1970) up to three years later. The two clusters of children demonstrating stronger narrative skills as compared with their syntactic or semantic skills (accounting for 44% of the learning-disabled sample) performed better on all three academic measures in Year 1, on the Math subtest in Year 2, and on the Math and Reading comprehension subtests in Year 3 than the clusters demonstrating weaker narrative skills. The authors concluded that 'the ability to understand and paraphrase narratives appears to be a critically important skill for academic functioning for LD children, and it may be much more important than the traditional building blocks of language skills, such as vocabulary and syntax ' (p. 364) . A significant predictive relationship was also found by Fazio et al. (1996) among 34 low-income children initially classified at age 5 1 /2 to 6 1 /2 into one of three groups (atrisk for SLI, age-matched normal control, language/cognitive delay). By second grade, 15 of the children had received academic remediation and it was found that the best kindergarten predictors of which children later received academic remediation were story retelling (accounting for 16% of variability) and rote memory (accounting for 5%). Menyuk et al. (1991) and Snow et. al. (1995) specifically examined the predictive relation between narrative ability and reading ability and reading problems. Their findings stand in contrast to those of Feagans & Appelbaum (1986) and Fazio et al. (1996) . Menyuk et al. (1991) studied 130 children possibly at-risk for reading problems, who prior to beginning kindergarten were administered a battery of 10 standardized language tests and language metaprocessing measures that included a story recall task (see Table 1 ). Two years later, when the children were largely in first and second grade (around a mean age of 7 years), their reading ability was assessed using three standardized tests, and 67% of the children were classified as potential problem readers. The best predictors of children's reading scores were found to be their syllable and phonological segmentation scores. Their scores on the story proposition recall were not found to be a predictor of their reading scores.
Similarly, Snow et al. (1995) concluded that their narrative measure was not a strong predictor of literacy outcome. Seventy-five 5-year-old low-income children were FIRST LANGUAGE VOLUME 24 ISSUE 2 Table 1 Summary of methodologies and findings of previous studies investigating narrative predictors of academic achievement
Study
Demographic description and age of Narrative task(s) administered participants at Time 1 Feagans & Appelbaum (1986) 55 6-to 7-year-old learning disabled Children were told 3 stories and number of trials children needed to act out with props scored as comprehension measure. Paraphrase (retell) measure was ability to communicate content of stories. Paraphrases also coded for number of words and measure of sentence complexity (subordinate clause use). Fazio et al. (1996) 34 low-income children (5 1 /2 to 6 1 /2) Story retelling task scored as to how many complete (a) at-risk for SLI episodes (consisting of an initiating event, an attempt, (b) age-matched normal and a consequence) it contained. (c) language/cognitive delay Menyuk et al. (1991) 3 groups of children; mean age 61 months Story recall task to puppet. Scored for number of (a) 22 specific language impairment propositions recalled. (Part of battery of language (b) 79 early language delay or disorder metaprocessing measures.) (c) 29 premature children Snow et al. (1995) 75 5-year-old low-income children Story comprehension task, picture description task, and narrative production task in which children told story after viewing a sequence of 3 slides and stories scored for number of words per clause and complicating actions (not analysed separately).
(continued)
Other language tasks administered Achievement measure(s) and timing Conclusion
Syntax measure and semantic measure PIAT Reading recognition, Reading Children with stronger narrative skills (relative to syntax (vocabulary subtest of WISC-R).
comprehension and Math subtests in and semantics) scored higher on all subtests at Year 1, Years 1, 2 and 3.
Math subtest at Year 2, Math and Reading comprehension at Year 3.
TOLD-2P, rote memory task, invented Academic records examined to determine Story retelling and rote memory were best predictors morpheme task.
if had received academic remediation up of academic remediation. to 2 years later.
standardized tests to measure
Reading ability assessed with WRAT, Gray Metalinguistic measures other than narrative task best receptive, expressive and phonological Oral Reading Test, and Test of Reading predicted later reading ability and reading problems, aspects of language (e.g., PPVT-R; ITPA Comprehension 2 years later. especially syllable and phonetic segmentation. Grammatical Closure Subtest; TOLD-P Auditory Discrimination) and measures of language metaprocessing (e.g., syllable and phoneme awareness, word recall, rapid autonomic naming (RAN), sentence completion and comprehension).
Battery of language and literacy tasks
Reading subtest of WRAT-R, Gray Oral Narrative production measure correlated with all including PPVT-R; 5 subtests of emergent Reading Test, and 8-word spelling test 1 measures at Time 1, but not strongly correlated with Literacy strand of ECDI, and word definition year later.
any academic measure at Time 2. task.
given a battery of language, literacy and narrative tasks (see Table 1 ). Children's scores on the tasks in this battery were compared with their scores on two standardized reading measures and a spelling test administered a year later when the children were in Grade 1. The authors concluded that their narrative production measure did not show 'strong or consistent relationships to literacy outcomes' and that skill at formal definitions was instead 'the oral language measure most robustly associated with contemporaneous and future literacy skill ' (p. 47) .
Three other studies (Feagans & Short, 1984; Klecan-Aker & Caraway, 1997; Snyder & Downey, 1991) investigated the concurrent (rather than predictive) relation between oral narrative ability and reading achievement. (For reasons of lack of space and an emphasis on preschool-and early elementary school-aged children, studies that have investigated the relation between written narrative retellings among older children and areas of academic achievement such as reading are not reviewed here; but see, for example, Cameron, Hunt & Linton, 1988; Geva & Olson, 1983 .) The results across these three studies are also mixed (see Table 2 ). Among a group of 49 reading-disabled 6-to 7-year-old children followed longitudinally for three years, Feagans & Short (1984) found moderate relations between a measure of the total number of words produced in a story-retelling task and reading achievement on the Reading recognition and Reading comprehension subtests of the PIAT (Dunn & Markwardt, 1970) , but not between any of their other narrative measures (i.e., number of action units, proportion of complex utterances, sequencing errors). Furthermore, among a control group of typically developing children, no significant correlations were found between any measures of narrative and reading ability in Years 2 and 3. Similarly, among 80 fourth and sixth grade African-American children asked to create or make up an original story given a picture, Klecan-Aker & Caraway (1997) found that only two of their narrative measures, number of clauses and story level, were significantly correlated with reading achievement. In a third study, Snyder & Downey (1991) found that their non-narrative measure of sentence completion best accounted for the variance they observed in typically-developing and reading-disabled children's reading comprehension scores.
Our review of previous research on the question of whether narrative ability is related to academic achievement leads to the following general observations.
Research investigating relations between narrative ability and academic achievement
has most often focused on reading achievement, and results are mixed When considering the results for reading achievement alone, only one of the four prediction studies found evidence of a positive predictive relation, specifically with reading comprehension (Feagans & Appelbaum, 1986) . Two of the three studies assessing this relation concurrently found moderately strong correlations between some of their narrative measures and reading achievement (Feagans & Short, 1984; Klecan-Aker & Caraway, 1997) .
2. Relations of narrative ability to areas of academic achievement other than reading have not been extensively studied Of the four prediction studies, only two incorporated measures of academic achievement other than reading (PIAT Math subtest in Feagans & Appelbaum, 1986 ; spelling test in Snow et al., 1995) . Intringuingly, however, Feagans & Appelbaum did find that children with stronger narrative ability relative to their semantic and syntactic ability performed better on the PIAT Math test at Year 1 and at follow-up in Years 2 and 3. It is noteworthy that the existence of a relation between mathematical thinking and our ability to use language has recently been argued for, on theoretical grounds, by mathematician Keith Devlin (2000) . Indeed, we will return to consider Devlin's argument in more detail in our discussion section, given the findings we report in this paper supporting a predictive relation between certain aspects of narrative ability and mathematical achievement.
3.
Little is known about the relation between narrative ability and academic achievement among typically developing children In all four prediction studies, nontypically developing children were the focus, including LD children (Feagans & Appelbaum, 1986) , children with language disorders (Menyuk et al., 1991) , and lowincome children possibly at risk with respect to language or academic achievement (Fazio et al., 1996; Snow et al., 1995) . Thus no evidence exists (positive or negative) to determine whether narrative ability is predictive of later academic achievement among typically developing children. In all three studies investigating the concurrent relation between oral narrative and reading achievement, control groups of typicallydeveloping children were included, but a significant relation was found in only one study (Klecan-Aker & Caraway, 1997) .
Nothing is known about the relation between narrative ability and academic achievement in children under age 5
The youngest children in any of the seven reviewed studies were 5 years of age. No studies have addressed the possibility that measures of narrative ability at younger ages may be predictive of later academic achievement. Given the enormous interest of researchers and the public in early indicators of children's potential to make a successful transition to school and perform well in areas of academic achievement, studying this relation in younger children is timely and important.
5. Studies of the relation between narrative ability and achievement have involved few unprompted story generation tasks and few analyses specifically comparing different narrative measures Of the four prediction studies, only one (Snow et al., 1995) required children to generate a story (given a sequence of pictures) without a prior telling of the story by the experimenter. Story retell/recall tasks, used in the other studies, have been criticized for confounding narrative ability with memory skills (Berman & Slobin, 1994) . Measures derived from children's self-generated stories can also be argued to reflect children's actual ability to construct a story better than those derived from story retell/recall tasks, where the story told may be heavily influenced by the organization and elements included in the original adult telling. In none of the four prediction studies, furthermore, was the contribution of the different narrative measures used analysed separately. Only two of the concurrent studies incorporated such analyses (Feagans & Short, 1984; Klecan-Aker & Caraway, 1997) .
6. Studies of the relation between narrative ability and achievement have not included any narrative measures capturing aspects of how the storyteller conveys perspective It has been argued that the fundamental function of narrative is 'not to report a chronological sequence of events, but to signal a perspective on events . . .' (Gee, 1991: 20) . In this vein, Bruner (1986: 25) has argued that narrative 'must depend FIRST LANGUAGE VOLUME 24 ISSUE 2 Feagans & Short (1984) 49 reading-disabled 6-to 7-year-olds Two story retelling tasks scored for total number of followed for 3 years. In the studies reviewed here, narrative ability was assessed using a variety of measures such as the number of story propositions recalled, the number of words per clause, and the inclusion of story grammar components. None of the previous studies, however, included measures of the child's ability to incorporate aspects of perspectivetaking into their stories. Given the arguments of Bruner (1986 Bruner ( , 1990 ) and other narrative theorists (e.g., Gee, 1991) , such measures should be included as they represent a fundamental component of narrative ability. Indeed, the incorporation of perspectivetaking measures is supported by many studies in the literature on narrative development that have examined aspects of perspective-taking in children's early narratives (Bamberg & Damrad-Frye, 1991; Berman & Slobin, 1994; Bokus & Shugar, 1996; Hewitt & Duchan, 1995; Richner & Nicolopolou, 2001; Peterson & McCabe, 1983; Reilly, 1992; Wolf & Hicks, 1989 ) and the arguments of many researchers that narrative ability does not solely express linguistic ability, but also reflects developments in cognitive, social and pragmatic knowledge (e.g., Berman & Slobin, 1994; Fox, 1991; Hemphill, Picardi & Tager-Flusberg, 1991; Peterson & McCabe, 1991; Tager-Flusberg, 1995) . In the light of these concluding observations regarding the results of previous studies investigating the relation between narrative ability and academic achievement, the present study was specifically designed to meet the following methodological criteria and to address the following questions.
Is the narrative ability of typically-developing preschool-age children predictive of later academic achievement?
In this study, at Time 1, the participants were 3-to 4-year-old children who were given a narrative task. Two years later, these children were followed-up and administered a standardized achievement test, the Peabody Individual Achievement Test -Revised (Markwardt, 1998) . In an effort to examine the relation to academic achievement more broadly than in previous studies, all five subtests were administered and analysed separately: General information, Reading recognition, Reading comprehension, Math and Spelling.
2. Are certain aspects of narrative ability more strongly related to academic achievement than others? To address this question, we used a variety of different narrative measures. We included several measures (mean length of utterance, vocabulary diversity, syntactic complexity, event content) commonly used in past research studies such as those reviewed in the introduction, a new measure developed for the purposes of this study to assess the ability of children to shift perspective among characters in the story, and a measure of mental state reference similar to those used in studies examining children's ability to talk about the mental states of other people (e.g., Bartsch & Wellman, 1995) . The contribution of each of these aspects of narrative was analysed separately.
3. Is narrative ability specifically, as opposed to language ability more generally, uniquely predictive of aspects of later academic achievement? That is, does narrative ability demonstrate a stronger correlation with academic achievement than general language ability? To address this question, children were administered the standardized Test of Early Language Development -2nd Edition (TELD-2; Hresko, Reid & Hammill, 1991) as a measure of general language ability at Time 1 along with the narrative task.
Does the type of narrative task matter?
To avoid problems associated with story recall/retell tasks (e.g., confounds with memory ability), the narrative task presented to children in our study required them to generate a story while looking at a picture book. The picture book was novel to all the children, and they were not first told the story. Similar picture-book story generation tasks have been employed in many studies investigating children's narrative development (e.g., Berman & Slobin, 1994) . As described later, the methodology we used afforded us the opportunity to carry out a secondary set of analyses as a post-hoc investigation of whether similar correlations to those found with the story generation task would be found with the less spontaneous narratives told by the children while being regularly prompted to talk about each page by an adult (i.e., the initial familiarization narrative task).
PART 1: PUPPET NARRATIVE TASK METHOD

Participants: Time 1 and Time 2
Forty-eight children participated at Time 1 (25 girls, 23 boys, mean age 3;11, range 3;5-4;11). Six additional children were tested but dropped because of a refusal to tell the story (N = 4); a refusal to complete the TELD-2 (N = 1) and camera problems (N = 1). At the end of Time 1, the intention to follow-up the children was not conveyed to parents as it had not been our focus. Parents were re-contacted for the first time two years later and asked if they would agree to participate again. We were able to locate all the original 48 participants, but six families had moved too far away to be able to participate and one family declined to participate as their child was having speechlanguage difficulties and was already undergoing numerous assessments. Thus 41 children in total participated at Time 1 and 2. At Time 1, the mean age of this group was 3;11 (range 3;5-4;11; 18 boys and 23 girls). At Time 2, the mean age was 6;2 (range 5;4-7;1). At Time 2, with respect to school status, one child was at home, two children were in preschool, one child was in junior kindergarten, 30 children were in senior kindergarten, six were in Grade 1 and one child was in Grade 2. The children were of varied west and east European descents, and also included one child of Arab descent. This sample is representative of the largely middle-class university town in which the laboratory is located. Parents were recruited from the general population via advertisements in newspapers, grocery stores, malls and community centres. All the children had acquired English as their first language.
Procedure: Time 1
All children were tested individually while sitting at a small table with an experimenter. The entire session was videotaped. The narrative task and the TELD-2 (Hresko et al., 1991) were administered to children at Time 1 originally as part of a study looking at relations between language skill and measures of visual attention (Cohen, 1998) . At that time, however, children's narratives were not transcribed or coded or analysed for any of the measures used in the current study.
Narrative task
The picture book presented to children was a 12-page adaptation of Mercer Mayer's (1974) picture book entitled Frog goes to dinner, which was shortened so that it was more suitable in length for 3-to 4-year-old children yet maintained a cohesive story line. A brief synopsis of the story is provided in Appendix A. No text accompanied the pictures. It should be noted that in Mayer's original version some pages contained two separate pictures and we did not alter the presentation of these pages. The pages were copied to a size of 14 x 28.5 cm, laminated, and spiral bound into a book form that the children could easily manipulate. Frog goes to dinner was chosen for use in this study -as opposed to the more frequently used Frog, where are you? (Mayer, 1969) or A boy, a dog and a frog (Mayer, 1967 ) -because it includes many more instances of human characters interacting and expressing different viewpoints and different mental states such as puzzlement, surprise, desire (wanting the frog back), anger and amusement. It was therefore judged to be a more ideal Mayer story from which to derive measures of children's ability to shift perspective between characters and to reference the mental states of characters. None of the children had seen or heard this story before.
What's happening familiarization task To familiarize children with the story, the experimenter went page by page through the book with each child, asking the child to look at each page and to say what was happening in the picture. On page 1, the experimenter introduced the story by telling children that this was a story about a boy who went to a fancy restaurant with his family and pet frog and some funny things happened when they got there. For all remaining pages, only the prompt 'What's happening in this picture?' was used, and at no time did the experimenter provide any text for the story. Previewing a picture story in this manner has been shown to facilitate preschoolers' production of cohesive narratives (Shapiro & Hudson, 1991) .
Puppet narrative experimental task Following the familiarization task, the experimenter brought out a Sesame Street doll -Big Bird or Ernie based on the child's preferenceand told the children that Big Bird/Ernie loved stories and that he had never heard this story before. The children were asked to tell Big Bird/Ernie the story. On the stomach of the dolls, we had attached a strip of velcro that allowed them to be affixed to the edge of the table between the child and the book. In this manner, the doll was 'looking' at the pictures from the same perspective as the child (i.e., not upside down from the opposite side) and his position did not impede the child from turning the pages easily. The use of a 'naive listener' was crucial to the procedure of this study for motivating children with a pragmatically natural (and indeed enjoyable) story-telling situation. Previous research also suggests that children tell more complete and less confusing stories to listeners whom they believe to be naive rather than knowledgeable about the content of the story (Liles, 1993; Menig-Peterson & McCabe, 1978; Pelligrini, 1982) . During the child's narrative, the experimenter did not intervene in any manner, and children were free to say as much or as little about each page as they wanted. The entire narrative task took approximately ten minutes to complete.
General language measure: TELD-2
As a standardized measure of general language ability, the TELD-2 (Hresko et al., 1991) was administered to all children. The TELD-2 is an untimed test comprised of 68 questions assessing receptive, expressive, semantic and syntactic language skills. Children must provide short verbal answers or point to one of several pictures. Example items include: 'Tell me how old you are' (expressive language), 'Show me the picture of the word I say -plant' (receptive language), 'Show me the child who is first in line' (semantics), and 'This is a shoe. These are ___ [children are shown picture of shoes]' (syntax). Items are scored pass/fail. A composite raw score of general language ability (number of correct responses) was calculated from the TELD-2 questionnaire for each child as instructed in the manual. The TELD-2 was chosen because it has been standardized on children between the ages of 3 and 7 years and possesses good test-retest reliability and internal consistency. It has also been the test most frequently adopted to assess general language ability in recent studies investigating theory of mind development in preschoolers (e.g., Astington & Jenkins, 1995; Jenkins & Astington, 2000) .
Transcription of narratives
Children's utterances during the experimental task were transcribed using the conventions of the CHAT (Codes for the Human Analysis of Transcripts) transcription system (MacWhinney, 1995; MacWhinney & Snow, 1985 , 1990 . Speech by the experimenter and speech by the child not related to telling the story (e.g., a child's comments about the room) were transcribed, but were excluded from the analyses reported here. In addition to transcribing children's verbal utterances, two further nonlinguistic aspects of children's narrations, character speech (speaking in a character's voice) and gestures, were included in our transcriptions. Further details regarding the coding and analyses of these nonverbal aspects are provided in O' Neill & Holmes (2002) . The narratives, including children's utterances, instances of voicing, and gestures, were transcribed independently by two research assistants. Disagreements over wording, voicing or gestures were resolved through discussion if possible. Uninterpretable verbal utterances were transcribed following the conventional use of the symbols xx (one word) or xxx (more than one word).
Coding of narrative measures
Seven measures of narrative ability were derived from children's stories. These included measures typically incorporated in studies of narrative development (mean length of utterance, vocabulary diversity, two measures of complex syntax -conjunctions and subordinate clauses -event content) and theory of mind understanding (mental state reference). A final measure of perspective-taking, perspective-shift, was newly developed for the purpose of this study. The coding of each of these measures will now be described in detail.
Mean length of utterance (MLU)
MLU was calculated using the Computerized Language Analysis program (CLAN) developed for use with CHAT transcripts (MacWhinney, 1995) . The program computes MLU as the ratio of morphemes to utterances and omits uninterpretable material (xx or xxx) and all words or phrases coded in the transcript as material repeated within an utterance (i.e., false stops, corrections).
Vocabulary diversity (VOCD)
Vocabulary diversity was calculated using the VOCD program (McKee, Malvern & Richards, 2000) provided within the CLAN program (MacWhinney, 1995) . It provides a measure of the level of lexical diversity. It is based on the older measure of type/token ratio (ratio of different words/total number of words) but corrects for typical variation in type/token ratio over a range of text lengths.
Conjunctions
This measure of conjunction use, and the following measure of subordinate clause use, represented the two measures of complex syntax. The procedure for their coding followed that outlined in the Strong Narrative Assessment Procedure (Strong, 1998) which is based on use of the Mayer frog stories. For the conjunction measure, the number of different types of co-ordinate and subordinate conjunctions was tallied (e.g., and, but, or, because, after).
Subordinate clauses
All instances of nominal, adverbial and relative clauses were tallied according to the procedures outlined in the Strong Narrative Assessment Procedure (Strong, 1998) .
Event content
As presented previously in O' Neill & Holmes (2002) , to score this variable, 19 main events in the story were identified by the first two authors in discussion with each other (see Table 3 ). In three cases (events 2, 9 and 19), two alternative descriptions were judged possible. The validity of including these 19 main events was confirmed in an adult control study as described below. Each child received a score out of 19 depending on how many of the identified events they included in their narrative. To be credited with including an event, a child did not need to state an event exactly as described in Table 3 , but did need to capture the main action. For example, a child who produced the utterance 'jumping out' to describe event 11 (Frog jumps out) was scored as including this main event. If two events were mentioned out-of-order, the children were given a score of 1 for the first event mentioned, but the second event received a score of 0. That is, if event 6 was described before event 5, only event 6 earned a score of 1. Because of the nature of the Frog goes to dinner story events, achieving a high score on this measure required children to take numerous actions and reactions of different characters into account.
Adult control study for event content measure To ensure that the 19 main events identified by the authors were indeed events that would be included in the narratives of adult narrators, 14 adults (4 men, 10 women) ranging in age from 23 to 33 years were presented with the picture book given to children and instructed to tell the story, describing its main events. Their narratives were tape-recorded. An undergraduate research assistant blind to the hypothesis of the study transcribed these recordings. The first author and the research assistant independently coded these transcripts with respect to the number of events included in each adult's narrative (including either alternative form for events 2, 9 and 19). Reliability was excellent (kappa = 0.94). Of the 19 events, 13 were mentioned by all 14 adults (events 1, 2, 4, 5, 6, 7, 8, 9, 10, 12, 13, 17 and 18) . For the remaining six events, the number of adults mentioning them was: 13 (events 14 and 16), 12 (events 3 and 11) and 11 (events 15 and 19). Note. Events 2, 9 and 19 could be described by either of the two alternatives given.
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Perspective-shift
This measure was developed specifically for this study to provide a measure of children's ability to capture certain sequences of events in the story in which the action shifts consecutively from one character to another character. We chose the two longest sequences of events in the story that involved two characters and in which the child had to shift their perspective sequentially from one character to another to capture accurately the sequence of main events taking place. These two sequences are shown in Table 4 in the order in which they occurred in the story. Sequence 1 was depicted on pages 2-4 and included four events in which the action switched back and forth between the frog and the musician. Note that the second shift in this sequence could be described either with event 3 or event 4. Sequence 2 was depicted on pages 5-7 and included four events in which the action switched back and forth between the frog and the lady. Note that the first event of this sequence (about the initiating actions of the frog) and the second event (concerning the subsequent actions of the lady) could each be described using one of two possible events. In coding for perspective-shifting, unlike the event coding, children did need to specify the acting agent (i.e., frog, lady or musician). Thus a child describing event 11 as 'jumping out' would not have received credit for shifting perspective to the frog. But if the child specified 'frog/he jumped out,' he or she did receive credit for shifting perspective to the frog for this event in the sequence. Children's perspective-shift score depended on the number of consecutive events described in order within each of the three sequences identified above. If, in either 164 FIRST LANGUAGE VOLUME 24 ISSUE 2 Table 3. sequence, children mentioned two consecutive events (i.e., switched reference once from one character to another), a score of 1 was given. If three consecutive events were mentioned, children received a score of 2 (i.e., representing two switches in reference), and if four consecutive events were mentioned, they received the maximum score of 3 (i.e., representing three switches in reference). Over the two sequences, children could accumulate a maximum total score of six (3 + 3). A score of zero was obtained if children only mentioned one event or two non-consecutive events only in a sequence.
Mental state reference
As has been done in other studies investigating measures of mental state understanding in children's narratives (e.g., Astington, 1993; Charman & ShmueliGoetz, 1998) , we tallied the number of mental state references uttered in each child's narrative. Mental state references were defined as including those to perceptual states (e.g., see), emotional states (e.g., sad), desire states (e.g., want), and belief states (e.g., think, know). We did not include (very rarely occurring) references to mental states that bore no relation to the main events of the story. For example, in describing the event in which the family was driving home, one child described the boy as being 'afraid of the moon.' In this instance 'afraid' was not scored as an instance of mental state reference.
To be included in the tally, the mental state also needed to be referenced directly in the child's utterance, and not just implied. For example, the utterance 'that's my frog' (event 14) was not coded as an instance of mental state reference even though it might be argued to imply the mental state of desiring the frog to be given back.
Repetitions of a single emotion for one event (e.g., 'he's mad, she's mad, he's mad') were only counted once so as not to inflate the tally artificially. However, if the emotion was repeated in reference to a different event or picture, it was tallied twice.
Reliability for narrative measures
Two undergraduate research assistants blind to the hypotheses of the study independently scored each transcript (that is, 100% of all narratives) with respect to each narrative measure apart from MLU and VOCD. Reliability was very good overall. There were no disagreements with respect to children's scores for conjunctions and subordinate clauses. Kappa values were 0.94 for event content and 0.88 for perspective-shift. In addition, there were only three instances of disagreement with respect to the occurrence of a mental state reference. Cases of disagreement were resolved in discussion with the first author.
Procedure: Time 2
Academic Achievement Measure -PIAT-R
To assess academic achievement, children were administered the Peabody Individualized Achievement Test -Revised (PIAT-R; Markwardt, 1998) by a graduate student trained in administering this test. The PIAT-R is designed to be used with students in kindergarten through grade twelve and to provide a wide-range measure of academic achievement in five content areas: (1) General information (verbal items assessing general knowledge), (2) Reading recognition (items measuring recognition of sounds associated with printed letters and the ability to read words aloud), (3) Reading comprehension (children choose one of four pictures that best illustrates a sentence they have read silently), (4) Mathematics (items testing knowledge and application of mathematical concepts and facts), and (5) Spelling (items measuring recognition of letters from their names or sounds and correct word spelling). (A sixth subtest, Written expression (testing pre-writing skills) is optional and more appropriate for older children and thus was not administered.) The PIAT-R's reliability and validity has been well established (for a review, see Markwardt, 1998) . All the five subtests were administered to the children in the above order as instructed in the manual. Children were administered the Reading comprehension subtest only if they achieved a score above 18 on the Reading recognition subtest as instructed in the manual. All the children were administered the PIAT-R while sitting at a small table with the experimenter. Apart from the General information subtest, in which the experimenter read a question aloud and children responded with a verbal answer, in all the remaining subtests children had to respond by choosing the correct response from one of four alternative pictures/letters/numbers or, in the case of part of the Reading recognition test, by reading the presented word. The PIAT-R is an untimed test. The items on each subtest are given in a fixed order. Administration of each subtest ends when a child has failed five questions in a row. As instructed in the manual, a raw score for each of the five subtests was calculated for each child. In our sample, its administration averaged around 25 to 30 minutes. In between the subtests, children were presented with a sticker to thank them for their continued participation.
RESULTS
Preliminary analyses for sex differences
To identify any significant sex differences, t-tests (with a Bonferoni correction applied) were conducted comparing boys' and girls' scores on the TELD-2, all five subscales of the PIAT-R and all seven measures derived from the narratives. No significant sex differences were found for any measure. Thus, all further analyses were conducted on the group of children as a whole. Table 5 shows the mean score and standard deviation for all measures assessed at Time 1 and Time 2 for the entire sample of children. For the measure of VOCD, 5 children's stories were too short to permit computation by the computer program. For conjunction use, all but one child had a score of 3 or under, most often reflecting the use of the three conjunctions 'and', 'but' and 'because'. All subordinate clauses produced were nominal or adverbial; no relative clauses were found in the children's stories.
Descriptive statistics for Time 1 and Time 2 measures
With respect to children's Reading comprehension scores, it should be noted that only 19 children attained a score of 18 on the Reading recognition subtest which results in further administration of the Reading comprehension subtest (for which children's scores begin at 19). When scoring the Reading comprehension subtest, children who did not attain a score of 18, were assigned their score on the Reading recognition subtest as instructed in the manual (Markwardt, 1998) .
Correlational analyses
Zero-order correlations of TELD-2 and narrative measures with PIAT-R subtests
As indicated by the zero-order correlations shown in Table 6 , the TELD-2 scores were predictive of children's academic achievement two years later: children's TELD-2 scores were significantly correlated with their scores on all five PIAT-R subtests. Significant correlations were also found between children's scores on four of the narrative measures -VOCD, event content, perspective-shift, mental state reference -and their scores on the PIAT-R's Math subtest. Children's VOCD scores were also found to be significantly correlated with their Reading recognition and Reading comprehension scores in this analysis. On the initial analysis, the zero-order correlations would appear to suggest that TELD-2 scores are a better predictor than the narrative measures of later academic achievement.
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Partial correlations of TELD-2 and narrative measures with PIAT-R subtests
Several subtests of the PIAT-R contained items that were similar in nature. For example, the Reading recognition, Spelling and Math subtests all contained items where children had to match a letter or number shown to one of four letters or numbers shown. Indeed, it is reported in the manual for the PIAT-R (Markwardt, 1998) that intercorrelations between, for example, the Spelling subtest and the two Reading and Math subtests (among children in our age range) ranged from 0.72 to 0.79 in the standardization sample. Given the possibility, therefore, that the subtests of the PIAT-R may share variance, we recomputed the correlations between children's scores on the five PIAT-R subtests and their scores on the TELD-2 and narrative measures, partialling out their performance in each case on the remaining four PIAT-R subtests. This analysis provided a clearer picture of the extent to which children's TELD-2 or narrative scores were correlated with the unique construct measured by each PIAT-R subtest.
The results of this analysis, shown in Table 7 , revealed a pattern very different from that found with the zero-order correlations. When children's performance on each PIAT-R subtest was considered, controlling for their performance on the other four subtests, children's TELD-2 scores were significantly correlated only with their later performance on the General information subtest. This result is indeed not unexpected, given that the questions asked of children on this PIAT-R subtest (such as 'What do you hear with?' and 'What hides the sun on a rainy day?') are quite similar to the types of questions asked on the TELD-2 (such as 'Show me your mouth' or 'Tell me what you 168 FIRST LANGUAGE VOLUME 24 ISSUE 2 do with a pencil'). The TELD-2 scores were not significantly correlated with the remaining four PIAT-R subtests in this analysis. Similarly, the significant zero-order correlation found between children's VOCD scores and their performance on the Math subtest was no longer found to be significant in the analysis of partial correlations. In contrast, children's scores on the three narrative measures of event content, perspective shift and mental state reference remained significantly correlated with their scores on the PIAT-R Math subtest, even increasing slightly in strength for mental state reference. In addition, a significant correlation between children's conjunction use and their performance on the Math subtest emerged with this analysis.
Regression analyses
To further analyse the predictive relation between all our measures and the PIAT-R Math subtest, multiple regression analyses were carried out in which children's scores on all narrative measures, the TELD-2 and the other four remaining PIAT-R subtests were entered as additional predictors. Just as found with the partial analyses, the individual narrative measures of event content, perspective shift, mental state reference and conjunction use emerged as the only statistically significant (all ps < 0.04) predictors of children's performance on the Math subtest of the PIAT-R.
Given the significant correlations found in this study with the PIAT-R Math subtest, the reader may be curious as to the exact nature of the items on this test. Appendix B provides a description of the first 30 items on this subtest (only one child was scored beyond the 30th item). Examination of these 30 items reveals that they include items requiring children to have semantic and linguistic knowledge of such things as shapes, money, telling time, and terms such as 'shorter' and 'tallest'; the ability to count verbally and to recognize a pictorial depiction of a certain quantity (e.g., 3 trucks); the ability to recognize the written form of a number stated orally by the experimenter; and knowledge of addition and subtraction operations as presented in word problems.
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DISCUSSION
If we revisit the three main hypotheses we set out to examine in this study, the findings of Part 1 suggest an answer to each. The results do suggest that among typically-developing preschool-age children, narrative ability is predictive of academic achievement two years later, but that this predictive relation is not observed for all areas of academic achievement, or for all types of narrative measures assessed. The predictive relation was evident only with respect to children's later performance on the Math subtest of the PIAT-R (Markwardt, 1998) , a finding that proves to be similar to that of Feagans & Appelbaum (1986) Second, with respect to our question of whether there is something special (i.e., uniquely predictive) about narrative ability as compared with general language ability, the answer from our data is yes. When partial correlational analyses were carried out, children's TELD-2 scores (a measure of general language ability) were found to be significantly correlated with the PIAT-R's General information subtest (which is quite similar in semantic content) but not with children's scores on any of the PIAT-R's other subtests, including the Math subtest for which the narrative measures were uniquely predictive. Similarly, in multiple regression analyses, children's conjunction use, event content, perspective-shift and mental state scores, but not their TELD-2 scores, emerged as significant predictors of their PIAT-R Math performance.
We will postpone further discussion of the findings and implications of Part 1 of our study, in order to present a secondary analysis of children's narratives from this study that allowed us to examine in more detail, in a quasi-experimental fashion, whether the type of narrative task influences the relations we observed between narrative ability and mathematical achievement. Recall that when children were presented with the narrative task in this study, before they told the story to the puppet, they were given an opportunity to familiarize themselves with the story. As described above (under 'Procedure: Time 1'), in the What's happening familiarization task the experimenter previewed each page of the story with the child, prompting the child to talk about each page by asking 'What's happening in this picture?' Children's narratives in this What's happening task provided us with a within-subjects control narrative. As this was originally designed as a familiarization task, and not an independent variable, the order of the two narrative tasks was not counterbalanced. Nevertheless, analyses of these stories provides a preliminary means of examining whether different narrative tasks tap a child's narrative abilities to differing extents. For example, the inclusion of more adult prompting per page in the What's happening narrative task could result in more local descriptions, less coherence across pages, and provide a less sensitive measure of children's actual level of narrative competence, on a measure such as conjunction use, than the Puppet narrative task in which children had to generate the story on their own. This, in turn, could potentially affect the strength of the correlations observed between the narrative task scores and those on the PIAT-R subtests.
In testing children in this study, it was clear that they enjoyed the task of telling the story to the naïve puppet more than responding to the experimenter's prompt to discuss what was happening on each page. Indeed, the original Puppet narrative task was designed to be maximally engaging to children. This difference in engagement level might have also translated into differences with respect to how sensitively each task tapped a child's narrative ability, perhaps most so for aspects of perspective-taking that might be more likely to arise in more involved tellings of the story. It should be noted, however, that we did not hypothesize that children's What's happening narratives would be uniformly 'worse' than their narratives told to the puppet. For example, because of the prompting in the What's happening task, children had to attend to each picture and say something about it, which they did not have to do when telling the story to the puppet. This could therefore have led to more complete stories.
The decision was made therefore to transcribe the What's happening narratives of all 41 children who took part at Time 1 and Time 2 and to code these narratives with respect to all the same measures as the Puppet narratives. Our hypothesis was that, given the many reasons to believe that these narratives would not capture as sensitively as the Puppet narratives the ability of children to tell a story, children's narrative measures as derived from the What's happening narratives would not correlate to the same extent, or would correlate differently, with children's academic achievement. As the participants, procedure, transcription and coding were all identical to that of Part 1, we will proceed directly to the results of this second part of our study.
PART 2: ANALYSIS OF WHAT'S HAPPENING NARRATIVES
RESULTS
Reliability
Two undergraduate research assistants independently scored each transcript with respect to each narrative measure apart from MLU and VOCD. Reliability was excellent. There were no disagreements with respect to children's scores for conjunctions and subordinate clauses. Kappa values were 0.95 for event content and 0.92 for perspective-shift. There were no disagreements with respect to the occurrence of a mental state reference. Cases of disagreement were resolved in discussion with the first author.
Preliminary analyses for sex differences
To identify any significant sex differences, t-tests (with a Bonferoni correction applied) were conducted to compare boys' and girls' scores on all seven measures derived from the narratives. No significant sex differences were found for any measure. Thus, all further analyses were conducted on the group of children as a whole. Table 8 shows the mean score and standard deviation for all seven measures derived from children's What's happening narratives. For conjunction use, all children had a score of 3 or under, most often reflecting the use of the three conjunctions 'and', 'but', 'because'. All subordinate clauses produced were nominal or adverbial; no relative clauses were contained in children's stories. Paired t-tests were conducted to compare children's scores on each measure for the Puppet versus What's happening measures. T-tests revealed only two measures for which children's scores differed at the mean level between the two types of narratives: both their vocabulary diversity (VOCD) and mental state reference scores were significantly higher in the What's happening narratives, t (35) = 4.67, p < 0.001 and t (40) = 2.64, p < 0.05, respectively.
Descriptive statistics for Time 1 and Time 2 measures
Correlational analyses
Zero-order correlations between What's happening narrative measures and PIAT-R subtests
From the zero-order correlations shown in Table 9 , the major difference compared with the results of the Puppet narratives (cf. Table 6) was that children's VOCD scores were found to correlate significantly with their performance on all five PIAT-R subtests to a similar extent as their TELD-2 scores. In the analysis of the Puppet narratives, children's 172 FIRST LANGUAGE VOLUME 24 ISSUE 2 Note. Means with subscript a differ significantly from those measured in the Puppet narrative.
VOCD scores were significantly correlated with only three of the subtests, Math, Reading recognition and Reading comprehension. Two further differences were found when the results of this zero-order correlational analysis were compared with those of the Puppet narratives. First, children's conjunction use scores were found to be significantly correlated with their Math subtest scores which was not previously observed. Second, only children's event content scores, but not their perspective-shift or mental state reference scores, were found to be significantly correlated with their Math subtest scores.
Partial correlations between What's happening narrative measures and PIAT-R subtests
Next we examined the correlations of the What's happening narrative measures with children's scores on each PIAT-R subtest, partialling out their performance in each case on the remaining four subtests, as was done in Part 1 for the Puppet narratives. This analysis provides a clearer picture of the extent to which children's narrative scores were correlated with the unique construct measured by each PIAT-R subtest.
The results of this analysis revealed both similarities and differences compared with the pattern of results found with the zero-order correlations and with the Puppet narratives (see Table 10 ). First, children's VOCD scores remained positively and significantly correlated with their Reading recognition subtest scores. This was not the case in the partial analysis conducted on the Puppet narrative VOCD scores, where the correlation was not significant. Children's VOCD scores also remained significantly correlated with their Spelling and Reading recognition subtest scores, but the direction of this relation was reversed in a negative direction compared with that observed in the zero-order analysis. Children's VOCD scores were no longer significantly correlated with their Math subtest scores, as was also found in the corresponding analysis of the Puppet narratives. At this point, we do not want to place undue emphasis on this fairly difficult-to-interpret pattern of results with children's VOCD scores, which would require further research and no doubt careful consideration of the types of words being used by children. Second, children's event content scores were no longer significantly correlated with their Math subtest scores. Thus, none of the significant correlations between event content, perspective-shift and mental state reference found in the partial correlation analysis with children's Puppet narratives were observed in this analysis with children's What's happening narratives.
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The remaining significant correlation in this analysis did not differ between the narrative tasks -in both cases, children's conjunction use was found to be significantly correlated with their Math subtest score.
Regression analyses
To further analyse the (lack of) predictive relations found between our narrative measures derived from the What's happening narratives and the PIAT-R Math subtest, multiple regression analyses were carried out in which children's scores on all narrative measures, the TELD-2 and the other four remaining PIAT-R subtests were entered as additional predictors. Just as found with the partial analyses, the narrative measure of conjunction use emerged as the only statistically significant (p = 0.015) predictor of children's performance on the Math subtest of the PIAT-R.
GENERAL DISCUSSION
The results of Part 1 and 2 of this study strongly support our argument that, when considering the predictive relation between narrative cognition and later academic achievement, both domains need to be differentiated in greater detail in order to understand better the particular component abilities of narrative cognition that may impact performance on one or more areas of academic achievement.
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FIRST LANGUAGE VOLUME 24 ISSUE 2 In our study, we considered seven narrative measures -MLU, vocabulary diversity, conjunction use, subordinate clauses, event content, perspective-shift and mental state reference. In addition, we administered the TELD-2 (Hresko et al., 1991) to children to obtain a measure of general language ability in order to examine specifically whether aspects of narrative ability would correlate more strongly with later academic achievement than would a measure of a child's general level of language development. Typically-developing children were the focus, as the relation between narrative ability and academic achievement has not yet been studied in any depth among these children. In addition, academic achievement was assessed in a broader manner than in previous studies: children were administered all five subtests of the PIAT-R (Markwardt, 1998) -General information, Reading recognition, Reading comprehension, Math and Spelling.
The results indeed suggest that certain narrative abilities are more powerful predictors of particular areas of later academic achievement than general language ability as assessed by the TELD-2. That is, when performance on each PIAT-R subtest was considered (controlling for the variance contributed by each of the remaining subtests), children's performance on the TELD-2 was significantly predictive only of their performance on the General information subtest, and not any other subtest assessing specific domains of academic achievement such as reading, spelling or mathematics. This significant correlation was most likely due to the fact that the General information subtest assesses general encyclopedic knowledge and its content is quite similar to the TELD-2, which taps general semantic knowledge in its assessment of language development.
In contrast, the narrative measures of conjunction use, event content, perspective-shift and mental state reference as derived from children's narratives to a puppet were found to be significantly predictive of children's performance on the Math subtest of the PIAT-R in the partial correlation analyses and multiple regression analyses. Our study is not the first to observe a predictive relation between measures of narrative ability and mathematical achievement, but it is the first to do so with typically-developing preschoolaged children. As reviewed in our introduction, Feagans & Appelbaum (1986) found that two clusters of learning-disabled children demonstrating stronger narrative than syntactic or semantic skills at age 6-7 performed better on the Math subtest of the PIAT (Dunn & Markwardt, 1970) given two years later, and on the Math and Reading comprehension subtests given three years later, than children demonstrating weaker narrative skills relative to their syntactic or semantic skills. Their finding can be viewed as consistent with our finding that only children's scores on our narrative measures were uniquely predictive of their Math subtest scores, whereas their TELD-2 scores were not. However, our finding that children's conjunction use scores (one of our syntax measures) were also significantly correlated with their later Math scores appears in contradiction to Feagans & Appelbaum's (1986) findings with respect to syntax measures. One possible explanation for the positive relation we observed with conjunction use is that this measure reflected not only grammatical knowledge but also causal knowledge when children incorporated conjunctions such as 'because' in their narratives. Therefore, it may be that it was use of causal explanation that accounted for the relation we observed. More research is clearly necessary, however, to elucidate the basis of this significant relation between conjunction use and mathematical achievement.
Our study is unique in specifically examining the separate contribution of several different narrative measures and demonstrating clearly that not all narrative measures hold equal predictive power -in our case, with respect to later Math achievement.
Moreover, our results demonstrate the necessity of considering narrative measures in conjunction with the narrative task from which they are derived. Certain narrative tasks may more sensitively tap certain narrative abilities than others. Thus, as we found, the same measures derived from different narrative tasks may demonstrate a weaker or stronger relation to later academic achievement in certain areas. Overall, our results suggest that the more spontaneous Puppet narratives provided a more sensitive measure of a child's ability to convey all the main events of the story (event content) and to offer a perspective on events in the story (perspective-shift and mental state reference). We believe this is due to the greater engagement children demonstrated in telling the stories to the puppet than when responding to the prompts of an adult to talk about each page of the story. Conjunction use appeared to be an element of narrative ability captured to a similar extent in both children's Puppet and What's happening narratives, as it was the only narrative measure to demonstrate a significant correlation with mathematical achievement for both narrative tasks. We would caution, however, that the reason for this may be the very young age of the children in this study and the limited range of conjunctions they produced, which, regardless of narrative task type, tended to be produced to link events at a more local page-to-page level (e.g., starting a page with ' And . . .'). With older children, a greater range of conjunctions reflecting more sophisticated causal and temporal reasoning abilities (e.g., so, when, before, after) might have been used more differentially across the two tasks, due to developments in connective use already documented by narrative researchers (e.g., Berman, 1996; Peterson & McCabe, 1991) . Our narrative measure of vocabulary diversity (VOCD) was the only measure to demonstrate a significant predictive relation to an area of academic achievement other than mathematics, namely Reading recognition, and to do so as derived from the What's happening narratives. A reasonable explanation for this is that, because of the prompting to discuss each and every page of the picture book in this task, children were forced to talk more, resulting in greater vocabulary use, greater variance in children's scores, and the observed significant correlation with their Reading recognition scores. This finding, indeed, does echo the previous finding of Feagans & Short (1984) who observed a significant correlation between children's total number of words in a story retelling task and their reading achievement as assessed by the PIAT (Dunn & Markwardt, 1970) . However, vocabulary diversity could easily be measured outside a narrative task (and indeed perhaps more sensitively so), and thus our finding can also be viewed as consistent with the findings of Snyder & Downey (1991) who concluded that their non-narrative language measures such as word retrieval and sentence completion better accounted for variance in reading scores than their narrative measure assessing the proportion of story propositions recalled. Indeed, the fact that we observed a negative correlation between children's VOCD and Reading comprehension scores, and no significant predictive correlations between all our other narrative measures and children's reading achievement scores is consistent with the previous studies of Menyuk et al. (1991) and Snow et al. (1995) . Nevertheless, it should be kept in mind that our findings pertain to young preschool-aged children with emerging narrative and reading skills, and do not preclude the possibility of significant correlations being found between these two domains in older children, for whom the measures of narrative and reading being examined (e.g., comprehension) may tap more overlapping abilities (e.g., Feagans & Appelbaum, 1986; Klecan-Aker & Caraway, 1997) The lack of any significant correlations observed with MLU may be due to the older age of the children in our sample, for whom MLU evaluations may not be as appropriate as for children under 48 months of age (e.g., Klee, Schaffer, May, Membrino & Mougey, 1989) . Indeed, some researchers such as Scott (1988) , who reviewed measures used to evaluate school-children's narratives, have concluded that broad quantitative measures such as story length or number of utterances are insensitive measures of narrative skill because only small increases are observed over the school-age years despite considerable development in other aspects of narrative ability (e.g., KlecanAker & Hedrick, 1985) . However, this is a topic of considerable debate, as other researchers have found MLU to correlate highly with children's ages well within the range of our study and beyond (Miller, 1991) .
Finally, just as we did not find any narrative measures to be significantly correlated with children's spelling achievement, neither did Snow et al. (1995) in the only other study to include a measure of spelling.
We conclude by returning to discuss briefly what we consider to be the most intriguing finding of this study: that there may exist a relation between early preschool narrative abilities -in particular, in our study, the ability to relate the main events of the story through use of conjunctions, to convey the main events of the story, to shift between the actions and perspectives of characters, and to talk about the mental states of characters in the story -and later mathematical achievement. What might account for the significant predictive relation observed between these narrative abilities and mathematical performance? It is clear that much more work needs to be done to understand this relation. However, as mentioned briefly in our introduction, the existence of exactly such a relation has been posited, on theoretical grounds, by Devlin (2000) . Devlin distinguishes mathematical ability from arithmetic ability, the latter including number sense (distinguishing and comparing small numerosities), numerical ability (counting) and algorithmic ability (learning sequences of operations on numbers). In contrast, fundamental to mathematical ability, he argues, are the abilities to handle abstraction, cause and effect reasoning, the ability to follow a causal chain of events or facts, logical reasoning ability, spatial reasoning ability and relational reasoning ability. In defining the latter, Devlin (2000: 12) states that 'reasoning about mathematical relationships between mathematical (abstract) objects is no different from reasoning about … human relationships between people'. He proposes that 'the features of the brain that enable us to do mathematics are the very same features that enable us to use language . . . ' (p. 2) and suggests that 'the main activity that prepared the human brain for being able to do mathematics . . . was keeping track of interpersonal relationships in an increasingly complex society' (p. 3).
We would suggest that one reason why we observed a significant relation between the particular narrative measures and later mathematical achievement is that the design of our study, from the outset, had as its goal to assess in a more sensitive manner children's emerging abilities to capture the actions and reactions of characters interacting in a narrative and to shift their point-of-view and adopt the perspectives of the different characters. Indeed, this was the reason for our decisions to use the Frog goes to dinner story rather than one of the other Mayer stories, to have children tell the story to a 'naïve' puppet, to use the event-content and mental state reference measures, and to develop the perspective-shift measure. In retrospect, given the arguments of Devlin (2000, published after our study was completed), this goal most likely increased our chances of finding the relation that we observed between children's performance on the narrative measures of conjunction use, event content, perspective-shift and mental state reference, and their mathematical performance two years later. In contrast, a similar relation was not found for the narrative measures of MLU and VOCD, we suggest, because these measures did not capture relational reasoning ability to the same (or any) extent.
With respect to our measure of subordinate clause use, we do not make any firm conclusions as to why a significant relation with mathematical achievement was not observed, and whether one could potentially be observed in future research. Only nominal and adverbial subordinate clauses were produced by the children. In the partial correlation analyses we did go one step further and look at the correlations of nominal versus adverbial clauses separately. No significant correlations with any PIAT-R subtest emerged, but for both narrative types the correlation with mathematical achievement was stronger for the use of adverbial clauses (partial correlations in range 0.30-0.32) than the use of nominal clauses (partial correlations in range 0.01-0. 13). Adverbial clauses of reason were the most common, reflecting the children's use of 'because' which was also captured in the conjunction use measure. According to the Strong Narrative Assessment Procedure (Strong, 1998) , the use of adverbial clauses of reason reflects an understanding of causation. Given the young age of these children, the coding of adverbial reason clauses may just not have been as sensitive a measure of their causal reasoning ability as it might be among older children, for whom we would predict that a relation with mathematical achievement might well be observed with this narrative measure. Indeed, in future research, studies with older children could include assessments of academic achievement at Time 1 and further assessments of general language and narrative ability at Time 2 to explore further the stability of these relations over time. Future work could also address whether there are individual differences bearing on the relation between narrative ability and areas of academic achievement.
Without doubt, this study represents only a first step in the direction of elucidating the relation that may exist between narrative and mathematical cognition. But given that almost all children will or can experience the world of narrative before they begin their journey into the world of mathematical thinking, the possibility that providing children with experience with narrative may later enhance their ability to tackle problems in the mathematical arena is tantalizing, and worthy of exploration. In doing so, we will also come closer, not only to determining whether narrative ability is -as Feagans & Appelbaum (1986) have argued -the most important ability for success in school, and for what domains of academic achievement this may be the case, but, more importantly, why this might be the case.
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